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(54) DECENTRALIZED SHARED MEMORY TYPE MULTIPROCESSOR SYSTEM 

(57)Abstract: 

PURPOSE: To reduce the traffic of a shared bus and to 

hold the consistency of a cache in a decentralized shared ^ , 

memory type multiprocessor system consisting of plural 
processors containing the CPUs, the cache memories, and 
the partial and shared control parts of a main storage which 
are connected together via the shared bus. 
CONSTITUTION: A shared control part 4 includes a main 
storage tag memory 27 which stores the information on a 
fact whether the address of its own main memory is stored 
(shared) in the cache memory of another processor or not 
(non-shared) and a cache state tag memory 24 which 
stores the information on a fact whether the data entry of 
the cache memory is updated and rewritten (dirty) in a 
shared memory or not (clean). Then a CPU gives an 
invalidating instruction onto a shared bus to assure the 
cache consistency as long as a main storage tag is shared 
when the CPU writes the information in its own main 
memory. Meanwhile the CPU gives nothing to the shared 

bus if the main storage tag is not shared and performs the ' ' 

processing in its own processor only. If the cache state tag is dirty to the access request given 
from another processor unit, the cache consistency is held via the access request. 
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-by-y- • 3-=*; h±(DCPU^-t"s/S/^ ; ey 
*vcv >s a^^fe^-*-^* y ©g--r-# • x v by© 
<2? ^#WBftiatSi-s^iais^^#e:i:. CPUfc<fc5±. 
^ * 'J ©jSSx-* • xv h y KfcTf 6##&3«Sr&0> 

y ©^pfrTCStf^BfrST*-* • xv h y fiffe©:/n-b v 
■y- • ruzy h±<ocPU#-vy>a.^ ; eyn^$txT 
c>SCi:ft^UTw>«Kf{^ Kft&coyn-feyy- • 
b±(OCPU=¥+y^.3.^^y(D^5-r-^ • x>h 
y ftJS^MttS J:5^ffi<0^D-byy- • =^=-v 
^S^aMb^ft^/^iJwf&jft-Si^^ k , 
C PU^r-V V V*.** y CKt£$nfc^3*lfc-r-r* 

• x> h y ©7 h k^ftsatirt-6% t . ^^^s 

frb&XW) W£cr—* • xy h y ©7 H y 
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•f*^*y^» rtffli/^ft^i/T^^yii^^ 
n. *t^*y©^?s*v/cx-^ -xvhyft**y 
s/i-rscpu^r-vy^a-^^eyi:, rta^^ft^L/T 
^^eyiicpu^+v^a-^^y kfis^^tu i^ffi^^ 
^k^/^ft-o^7ai-^-r*«^a8iJT\ cp 
u*ty^ : e , J«)#f-i' •xvby*%«-7'D-b 

Sr^tULo^r^* y HStM*tiTv>i5cv^*»5A>ft3? 
•t C P U4r V * y ©S-x— 9 • XV b y ©=** 
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OtitZT—St • XV h U \Z.*ttZ7?*Xm#£tt{s 
T. y v^^*^#8!©^D85r--* • xy hV 

-fe-z-y- • h±(DCPU%-vy>3.^ ; ty{-*JV>T 
y<D^i&S-r-* • xyhU^vDT^-tr^l^^At-S^ 

•Vy'VaiRJSfe* W&St—* •xvby©/ifr#*ife8 
o fc-3f -v v -> 3.!|tt8a» baa** x- * • xv>y©ffi 

&:/D-feyy- • =l=-*j hfrbO&'r—* • xy MJ 'v© 
7nMHM)7Wry* • KDfl"A*«fc*y 

. xv f y o** vi/atfM&* • x v h y 

x v h y ©#PS*Sfe#o fcfife©* -tr y 3/ ajfcJSfc'Rfflfig 
»*-tt*J:*C«irt*«lill*R^ 

[0 0 15] X. #81518; *nr/^*^i/T«d*n 

£*=ey fccpu^ys/a^yfc&gteji. MP* 

yn-by-y- - JL=y bJ^D^^yo^Tr— * • xy h 

=e y i^t^sti-tv************* y o&x— # 
•xybyoD«#WII'felBtrr6±ia«f c 
p ? ->3^ =e y to&x— * • xv h y tfR&Ta 

ty*-a=? Kfc0>CPU**y3'a*'&yfc*}vvc 

a<i-c pu^-vyv^^eyto&x-* • xy h y«* 

PUfc**±**y©rt*7*-* -xyhy^«-t«^ 

£D|^-5-r-^ • xy h y <D##!Kfga*&B8S-r~* • 
xv 1- y &ft&£>:/D-b -y -y- • a^? h±©C PU#tv 

tifiooT'D-byiJ- • bj3©CPU*"\ry^^*y 
<*>^B$s-r-* • xv h y ££3rA.*_k»;:^wii-$-«fc 5 
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h y v ^ajtfW&trr—* - x y }* y f^«-^ 
D-t^-y- • a-=y h±fflCPu**?:S/;i.p<qEyi;:*^ 

a*l/CirSS!ftR. ttWoyn-ty-y- • a_=-/ b±©±> 

* y otHftr— £ • xv h y ^©r^-b^KflA-f*^ 

/<? [o o 1 6] *mui» KtfrtAtftisxmsiiti 

• suxyHft CPUi:. rtap/^fc^LTCPUi:S 

^^Ao^&^^ya^iJt^iH/c-apsraBfS 
y fc, wp/^*fl'b , c^*y tss^^ 
tv. ^ u (D3S^$ n/cx-^ • xv>y 
->a.-tscpu^+^^3.^5ey i:, 
3e^^yi:cpu*-vy>a^*y tssn^n. iW/< 
t^/^ fe-r v4? 7x-7.-ts«w®iap-c, c p 

20 U3f ■* y S^a^* y <D#r-^ • XV h y *^t#7^3-t 
y-y- • a=y h±CDCPU#-vy'>3.^=ey ic^v^-CH 

<D*6-r-i? • XV b y lz.m-Z79*Am#t'*iV 
T» y 'VaJlWII^ ^#@CDgt*S-r-^ • XV b y 

<o^^ 7>>a»^!5T-^ • xv h y titt&ya 

-fe-z-y- .acy h±©CPU^r-V , y % >^^ ; Ey^*5V^T 

y ©^s-r— ^ • x v h y ^©T^-fe^^A-r*^ 

So 

[0 0 17] hk. ■toftJW»IM>$'*^Afc*jv v t % 

^ y ©^x-^ • x v h y <0ft#W84aBfiS1-S±M 
^^Src. • xvhy©w»m 

40 [H3 ^E*-?-^ ■ xv h y co^a*^^ 

D-b^-y--aj=:v y jsj : {z#^ts^i:*^i- [a] «Jfi 
fcfe^feoi:, CPUfcift^^yflSR^*-* -x 
v h y {im*67^-t^n*^UT:, Mm* if^st 

(OW&r-* • xvhycoft^rtm* 5 [A] tmv&Z 
n^y (DgE^T-^ • xv h y «r^y^±^^*ai 

ii? [0 0 18] 
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©**ys/^;**y±tx#srrsj&> 

xmirt <Mm&ffl&\,~c^ztzib. cpu**@B©;fe 

SWfe^fc^/<**6^tflLT«J^*ff$. d© 
tOO 1 9] X. «*«2B!«W)WBKJ:*il<. ®ffl& 

nfc7 H U7>gdx-# • xv' h y j£ y tjsofl-A 

[0 0 2 0] 3t. ®*m3®Mi<Dmiiz-&tu3L mm 
sa©^* y ©7 H vziNsmfxmv 
^©**y^a^y±fc*ft£-ts** s*» 

OfllKeiBltl/TVS&fcJb. CPU**gB 

©2fe^*y*^©isajb/^ji*«:ff5iR^ *src*& 

5. I^m^7b*l^£*Ary^*^y±K#oT<,> 

y**^&<l/C. **yi'3.©--SftGii$*^§i"e£ 

[0 0 2 1] X. IS*«4&tr5lB«©^^«k*i»i 
±S©^^#S:©*fiPt^Ji CH] #M£ [A] im<D 

K#*>S©T\ ^tw>»^±© h 5 7 -f V 9 *mk&#:z> 
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imffiffl) *$mmoMgi±wmtz>ii. CPU*** 

y ©=¥* v i/^-i >Z£ KM** yt/sL^ v*5(fi© 

*»5*^^ti^#WS«:IB«L. T/n-try-y-j&q&ftU/c 
7 H l/^jWiflOMSU^D^n-by-i^o^iry 'J 

y**fiftl/T. h97-f y^jWWrf«x>hyoR 

t/a.** y ©rc> h> y k^** y s/a^-r ><dcp 
u©**^>a**y±©!iHi&fciB«u A&*.x±a> 
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fflv ^ m-ws±.(D* * y ©7^-tx-t?i?**W5i* 
tie. i©©^-©. ^/^feffira-rscifc 

* < T?*x&**.mtztz. t «#/^© h 7 

7.liffi©SIR©fef^Sil*©*iyffi«:^f «cd i i:*i-e^ 

[0025] pi-2itK±©^ : ey^©7^-t*7.-e&-p-c 
fe, ^PlS5^*oTm©StS±©^n-iry-y-©^rV 

7^-b^.«:ffi5:v\ f&Dgfek©*-^^^*'; i:© 

[0026] n*sn^7 h v^wwiS&Lhto** y 

ffiZT S#**v/c7 H k^©^^ y * 
j^)SK±»*«#>'^^±©7 H ^^W^bt:^* y «: 
7^-lr^U ^^±©S#*^^*. C©t§. * 

^yfe^gK±©#*r^8SPtt. -t©7H^*%© 

[0 0 2 7] ##/<*J:fc7*"te.X*tf*:5i:, fi&©4: 
^7 WT?«>SwtS:7^-fe^.7C«C/i6Si-« 0 fcU 
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[0 0 2 8] #p&gmm±CY>\30>*-*vi/a.* 
^y<8*fc8*Jt5£l/t*iy, #^*7J:U:S£Ji3*x/c7 

[0 0 2 9] rtgp/^±IC§BfJSn>cC PU©7^-t^ 
y ->aai> r* V i)y&0-7trt: y-y-©*-* y S'a tp&b 

mw$m$&&>^±&> y 7 7 -< y * K*tu-c-s:ttR 
■wrfisBj&tifBW?*. c p u % pw** 4 -e©jasa 

[0 0 3 0] SiBl^oVT-af&iEK&StffSt 

xwmt^ 

[0031] m 3 i*#mio>& i ^»OT#ffcH?fr * * 

y ga-^V^n-b y i^^T- AW^f*«)flS5£0-ClE>S. 

r-jig^^ti-C, lll-StS±^««S*nTv^ 0 :/n-try 
t-a=«y r-fcJS&l/fc&gtRA, B, C, D8u /*y 
9 zns-^amv** 6 J: o"Cl§££*U MM 

[0 0 3 2] CPU I **:VK&tZ>W&>- 

[003 3] @4K^*y^:x^y 2©fc9S&$&;* 

-r. ^r^t'^ti, ^gsntD^^yoiSSft 

Sr— #f2ti$ 131:. f®n y ±-e©7 
yf a^yt&x— 2$M&ffli-l *$>*~< KD^fifclS 
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[0 0 3 4] 7 H k* J WJUiiDWitt*+ y->3.^-f ^ 

twins ^Dy^T-fr?. ^uwr-ii^Tco^a-c 

[0 0 3 5] 1 2 Kf3tS£*v5tff$g 

f&©cputo«#ws &m/mm) *cpu 
co**&#*y^:x^«yeiftftttfww2 

— 2 5 3 3 5 6#&$W3 <fclF "Cache Coherence Protoc 
ols: Evaluation Using a MiltiprocessorSimulation M 
odel" , J.Archibald J. Bare, ACM Transaction on Com 
£0 puter Systems, Vol.4 No.4 Nov. 1986&£ffc:fi*<D:6r 

[0 0 3 6] *mfim<o**y \Z. ae-^ 

[0037] ±*=eV3 \ZS'X7-&<DP&* =6 U 
30 U 6 4 ^ • /Vf ht {sXyCftof&Wkft 

[0038] rtgp^ 5 y 5 

[0 0 3 9] [CR:] (Coherent Read ) 
#?fri!«*aiU CPUCDread miss H«fco"C^feU — 

4» [0 0 4 0] [CRI :] (Coherent Read and Invali 
date) 

SJ#ffifcWfcU CPU©write misstcJ:-pTf6^U x 

tORlbr H l/A©^f+ y ->3.y-< Vfe&KMfr^S. 
[0 0 4 1] [CI:] (Coherent Invalidate ) 

CPUiDshared write hitti.krsTfSfe 

u •fstosts©^ * y sol* * y ±<ora i>7 h k^o^r 

-Vy^a.^-fi'fcftearfti-S. m©^n-by^ 
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[0 0 4 2] [WR:] (Normal Write) 

[0 0 4 3] rt&^B&dnfc^nv^KfefciS-fS 
37> K*8 1 9, WfcOT H U*&2 0. x-**&2 2 

[0044] #?fr>n* 6 \*-nmmwwmm^h 

[0 0 4 5] [RS : ] (Read Shared ) 

-f. 

[0 0 4 6] [RM:] (Read Modified ) 

[0 0 4 7] [INV:] (INValidate) 
[0 0 4 8] CWB:] (Write Back) 

[004 9] #rtr/tt.6li. rtSi/^5i:l^©3V> 

Z. (Dt&til&MimiZapen col lectorMtb^fDgfeffllE] 
g&fcwired orgsm-S^T-gaK^SiX'&S. 
[0 0 5 0] @ 5 li^j6^(DWgW)-T-*€.^WWa 

1 >K»UT 1 b i tGBSa&m£tth* 

y cflftfturv^^Wfeiaiw-^iisit*^* v 2 

7 ^yt/a^'J 20)2 (7 KKX*^ 
1 1. ttflg^fflSl 2) fc|HI&82t6&Sfem>» CPU 

•fu* y +• y % > 3. * * y ±K if (O «fc 5 fcttJSiw* 
S^feKtrtS^-^y^THU^^^^y 2 3. 



(8) fSBl^-l 10844 

14 

*yi/a$min4r**\) 2 4 i: fc;r*5„ -fUT. rtSP 
>»^5±©7^-b^feWrSrtfiP7^-ir^«!iaiaP2 9 
fc, ^y^6±©7^-t^.«:^rrS^7^-b^*J 
»gJJ2 8i:, ^18#^*y2 7(Dt&Wril/-Mj&rfe 

ttdr^Ocey 2 4<Di8*ait • HtrfcSdfflrtS^firy^ 

i«as^^ ; eyffiiffliffi2 5 t*^tt?>tiTv^-5. 
[oo5i] ;j^tM<i©:i-ii«*^*y 2 7i;u*# 

b i toy&m&m>* hl*3$&?zm-WI8±<D 

3'a;t%!JK«&l/CV*6*d' CWBG (Grobal) ) 
{BlfcfcU, |iDl}gt^©**y^^y 
-3&s&S*>tfDgtg©**y * y £*> 3 
<El/ftH»£ CRJBP (Private ) ) KteOfctS. 
[0 0 5 2] itBtfc*^* U 2 7<3D)WBf*. £IBtt* 

^ y tmm 2 6 cosjftinttv \ &T©<k -5 tissirr 
[0053] (Dwmmup, 

[0054] (2) fffi-tZ^+yi'^'ixox-^h 

20 ytMUTfl&fOCPU^tj^^^^UTRSifett 

[00553 (3) ^is-ts^y^^-r^xvh 

y t-^U-C^W^^CO I NV*/diRMfe g#<DC PU 

[0 0 5 6] ^*IMW>*iryS/aTKl/^*^*U 
2 3. ^r-Vy^aJyag^^^y 2 4^ 4r-yy->^ 

^yto^SPfcini^ 1 6^rD7'T'va>#vy^3.7-i* 
-< xotmitsxro 5«fli(Dv^-rn*>-e*>s. 

[0 0 5 7] JfeiJ, JUlTOSiWC^-T 1 ^ fcfcMr-VyS' 
^^y^S^tMbTW^JStvvWffi. oJO^^Ua 

<D 1 o<D3r+ y 5/3.®**CfiV^O'C, r-r «C7--f > 

©^fe^o/c^r +• y ^afi. tt^r^ y -vjWS^IS: 
40 %•$ So 

[0058] CM] SHfty-x-r „ ■teto=¥^r y ^^-^ 3 

[0 0 5 9] [O] ^y-x-T, #<D^r-Vy^Ji^3 

E«*vc»y. pt=ey^stM-tiJMi^*So 

[0 0 6 0] [E] $m? "J — ASflMft'yJ'aKa 
50 [00 6 1] [S] ^^y-V. ^<D^r^y->3.»C3 
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[0 0 6 2] (J^moflDtHgT'ti #-^y>3.7-f 

>tt*r#rt?*6. ) 

C I ] Mho z.tt'rvi/z-U >fctfr«ro»ifcv\ 
[0 0 6 3] #-VV^>3.^^U 2<D#J&*#®1 2CD4fc 
ffitt^-V^^SOWffil 70®J»IC^V\ CPU*>k© 

{rg-?v>-£\ 06^K:^to*^y£lT<DJ:5fc)tKJB 

[0 0 6 4] (1) «KSttJSKI s 

[0 0 6 5] (2) ^I*»<bi^OCPU*^*mU 

«rf?v ym^<omm^Mdm0o p u u-cv > 

^/^feftUT£?&^fflUfcfTofci:£t::, ttffiS 

[0 0 6 6] (3) «J8I**f»S«<0CPU*^*{ijU 
^S^^^^WIS*^© C P U £p&L& * 

[0 0 6 7] (4) g4hDCPU**g£&*fe*T-3fc£: 

[0 0 6 8] (5) ^BM^flfe©CPU*^#/^S: 
ft U-C#*rf&*m L fcfro £ $#MO 6„ 
[0069] (6) fl&(DCPU*^&^«:^UTgW»fi 

[0 0 7 0] £/c, ttftES&ttS*^**?^^ 
y <D y **J8 1 i 

[0 0 7 1] -75r, £fflmF40:*+y3'Atttt*4' 

**y 24(D*ysf*, ^9t/3«tii^^ : eytmtf 
[0072] sdw^a&iKD^^y^m-sT 

[007 3] (1) SJflWKJBIil. 
[0 0 7 4] (2) #M I T'±aat*^**G<0l§£^ 
g #<DC P UiifW^ ft LT^^ttl U fefjv ^ 

[0 0 7 5] ZZ.T\ ftX£l*. £**y*»Mt*M* 

art 1 t. mnom-eztt* * y KiffaKsntv 

v*b©j^+v^a**yfc#art-s«£fc. *-yvS^ 
* * y frh<DW*>\& l/fe 4»ih"*-S «fc 5 ftAI&*8l ] fefflI£& 
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u-c. &#amr>x^zmT(oms:mzm?<Dz.£t:n 
do -^n-Aii. n»ttL*<fffeti«^%y2:sKa> 

[0076] (3) ^IJ^StfeDCPUAWS^* 

K«fcy) £fc**feftfcfe ttJ8S*>t>R]ei£!{K18E*3I 
[0 0 7 7] (4) @^CPUjt>%H6^WfJU&*^ 

[0 0 7 8] (5) ttV^&fl^CPUftgtftrtJlfe 
ftOT#W&*tiil,*:fTofci:£. «SIOK:»i-e. 

yw^Uffi^y^Jij^bTL^o-CV^ («£Ji*fc. 

[0 0 7 9] (6) flfe«3CPU*^fr/^«:ftUTSNa 
[0 0 8 0] W03&±<0£.**Vlzm-&T# 

**(om£im&omi~££ibt&Quy<»&5\z*m 
30 &m-tz>. 

[008 1] (DWiftgfilo 

[0082] (2) )Kfl|I*»f>e^CPU*^aP/^ 

^/^feftly-r^w^WHOfeffo/ti:^ WSstc 

^■r*. eu pamm&xm.* 

[0083] (3) JKffiI*^S4M)CPU*%gp/^ 
aflMXtmB^r^S-Cti. #^y>^^^y®!WS^^ 

[0 0 8 4] (4) aft<35CPu*%^flfi^^«^ti^L'«)«v^ 

^i? [0 0 8 5] (5) *yBM*»C><fe©C PU***f^t 
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[0 0 8 6] (6) fl&<DCPU*^&^*^^TSM& 
[0 0 8 7] i©«k5t-06~@8U:*i:ib/aiU» * 
■V y S/aJftS* ^ * y 2 4 (DftfflJ**-^* <fc "5 

[0088] jslt, -©i i mmi(o^mmm>mp 

[0 0 8 9109, 1 0 IZCPUOlMA-tMs-fav'^ttt 

&$*mfU *+yi'a.* ! *VK.$X\*M*£ (SI 
No) , «^^±lc^(^WtibCR«:f8fJi-* (S 
2) . S^Stt^h'l'**^— S^®**^ 07 
H l^T'ibttf* ( S 3 Y e s ) . ra-S6Lh<0±^ =6 U 
*^B@-r5 (S4) . ra^^f9lSP4«)l^aPT^-b 

^%u2 7«wku (S4) , aftgiufc^jt^yo* 

^y^a^VaW^SfiTV^**^**!^* (S 

htu ^*y©*cy***t?iw**ffl#ffl** 

aiUCR^T-rS (S6. S7) . ^tUiM-g&Lt 

[oo9 0] ±j^^*y©t»w>ts*. 

^UT^SfcSnrctt&Bdt* (S5Ye s) , 
^ffl&4eD^7?**fBK8>3S2 8 fcai/C#fr";*J: 

^yi/a^'eycafwxs Tr-fft9-r» *w 
y±fc#flrt-s«rc. ±**y 

*t»*:*lft ! ¥'¥ , f ^aj«*yK«IM-« UsLhS 8) . 
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^a^gwxajcfsu-ca^i/®**^ cs9) . ctu- 

}gg3§U3^y*j*©#3irao^^ (s i 

0) . 

[0 0 9 1] [W<*±K & £ ;ft/c£3im^ tb b ©7 H 
^**%©gtR±©£;* * y ©T K VTSCibttiS. ( S 3 

JO «WrU -ffltli^Wt>©tttt*ff$ (SI 1) . 

*muRSKittiFu mmsmzm* 

^<D£t>P>-e&oTfc:H?frfe^ (S 1 2) . 
[0 0 9 2] JBJLh©«fc-5frm*aj«ti/i=¥^y>^7-l' 

liWSSH (S15). #fe^fc^U-Cv>3*§^«**fl& 
^ Efc (S 14) nesns. jwn»B»©*irvS'a*K 

[0 0 9 3] d3.T-ajgO/cV^». S104:S12tO 

■C, <B©aiRJ^^*yM0^l/C^/*;*©#* 
|g^*^#%^U^S^^ *fTfra?P©#1rV'> 

rt^*©^ffl;*i»fc#3rfc-*-a©"CC p u©** y 
e fcK& i/r u * -5 1 r.©x> v y k«* 

®^^<D!WJI'feiSAS*T^(DP9®'S:0^i-*. CPU 

h 7 V 4 V v *«w*-tt«<K^«* * 

v\ 

[0 0 9 4] m 1 1 f*. C PU(D#£J£*^WtS 
*^Ul5fi5!I© :3 lr-V' S» ->3-ffi!fi©aP 1 7 fttm*rWS54 Olb 

❖%nfru ^-v^^^-^^y t-^^-^^^ (S21 

SO (S3 2) . »*3*»fcTFV;***H-36tfiJtf>£* :e 
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U ©7 H l/JVC**!** (S33Yes), Rl-g&i:© 
=£V 2 7 4«43gL/ (S3 4) , WSJl^^im 

36). xmnsMvc^QiWh**. P?&g®®imw 

fc«*7U ^*y©^7**:«3W<*fflilMMt 
*aiUCRH*^T-T6 (S3 9) . Z.tUim-M&± 

[0095] ±t^*y*^y<Difcj8©i!8*. s**^ 
fc# * y 3/3.5 -f >*«<ft<DStS±©c PU^-y^i 

^LTV>6fc5pJWf$n/d&^f± (S3 6 Yes) „ # 
^^ffi<D^aP7^-b^.S0ffl«P2 8 fc)ftl/-CX*'<;i± 
'(3MUI*f&l/RM£affU ftOtttiLtlttMryS/s. 
^^Uil-fiiiiSy^Ofe*©^^'? (S37), « 

©£tg±<o*-v y * y K&grtoB**^ 

tfXgfe#a&1-5. *«DastRfl>*"Vy3/3,*=EyK:t»*ir 
<D®*^U&ttni& -w>*-iry5/3y-f>©«*s* 

**y±isfitfrt-*©"e. ±**y*«****ufctt* 
^yt/ajt^ygAftrts. z.cok^ #£>&ifi±© 

y 3/3** y fi^{b*^ttMfl!S^*aiURM^ 

*l« (S38) . 
[0 0 9 6] 0Wta±C|lI**l&PNtRAttl'CR I 

<D7 K l/>t.3&Sfi!lcD®fei:<D^ i E y £07 H lsXX-tb*U£ 

(s33No), mwmxmzmi'^±.^mm* 

HJURMfeWfU -SlS^^fcfctDSfrftsfcfrS (S 
3 5) . Jj***Wfe7H^<!)at^ ! 6y*l*OlllRtti 

•rs. 

[0 0 9 7} «U^J:5K«*lH3*ufc ! *+y5/3.5-f 
>tt**y3/3**y KUBB^tk CPU©$tii*t& 

ta^sn cs40), £*uc(tttT*«rtSi»©*iry 

3/3*tt*^*«iMfcB»&&*t«. 

[0 0 9 8] CPU*«g#ii*^4^ffU #iry3/ 

088*^8151 2(DttJB**Sa;*:f£0) tWltf (S2 
fi^-S (S2 2) . £?ff^i^rtS&7^*X$J®S«>* 
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iw<;*±0S*tii9iu ss*5tiferKi'**<n-- 

^±<D^t ; ey<D7Hk^-C*tUi (S2 3Ye 
s) » ^flWMW^i'^xWBlW^UT**/^ 
CftBMtH#INV*afrU fl&^DgfeiK&^-fryS/a. 

^c*yox>hy*«ttffrrs (S2 6) . *ut, * 
raMr^**yMH»pwfcfrr6 (S2 7) . 

[0 0 9 9] ft gS^i: Kfi} 3 nfc«SiWb&# C I <07 
H^*%®S«i±(D^^ ; Ey©7HI/^-ca5>n{i (S 
2 3No) , MHfiP»^ft^>a«if^ti; 2 
4*n«-C (S2 8) (SttzitO) V*>*\, 

«(S29Yes) #W;S*±fc&®MtSS# I NVfcfg 

*rU fl&cogfobo*-* y s/a* « y ©x> h y ft tttb 
-nrts (S3 0) . n*7c®x>HyiijiieBrfb*n-r^ 
®s/c«>, ^^yfet,oSK±w&@aiJ®±S2(e 
*^*«yottfti*Gfl>*fti3ftU #c#*m8UT^ 

S#fei2ttT5. & S2 8"C*WSA«E-e*>tUi (S2 
9No) , pm*7J&mMtM*CltiiCPU*+y 
3/3.-cflf&&ftfcy h*^io>tc:i:«:^i" ! b(OT**S 

[0 10 0] JjHtcD J: -5 fcas^offfctwfe* + y 
y>>a.y^><B*^«M»::i2£3n5 (S3 1) . zto 

[oioi] st. ±x<Dm.(mmm^4(om7 

t*jo, **r/<A±«D3"v>Kfc*tttrt"*#+yS / 3<fe 

[0 10 2] Ell 2»d^*^6±<W&K^mi/RS 
K^S^*M^42icr#^y^3.ffiRaiSPl 7©1W¥ 
ft^T7n— KC&6. JB5&3*ifc7 h* 1"*«>£ 

*=ey%j#ostR(os^-Ji (s4iYes), ^**y 

^tS (S4 2) . ZOmtZ, **yi/a.* s eV<Dttti& 
■tSiWffi^ ^SP 1 2 <DJ«fiS* s I *^c» S T'&tttf C P U 
(D#-^ y $/^* ^ y *»f>a»f®li , feK*tB"**^t»<W® 

RftfsfW. *K£**y©iwtou£tf«T-3Tfc 

(S43), CPU^r-Vyi'^^EytiRffiEtfStai 

^ftfi 1 ^ a fc »UC 3 v v H fcf&frt 6 i i: ?c < ^ 

&V\ iot. ^r^yS/3.ttffi;5f^©)K®*«E-CfeoT 

«b. cpu©^r^ys/3.*^y<D^®f*MT?«>«^ri6ft 

[0 10 3] «*^*UiUCRrt)M*. CPU#*yS/ 
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1 7tCj;y 

■ttvma^rs (S4 4) . z.wz-$i*x*x#&m 

i$©# -V y iS3.#M2 * 'J 2 4 ©t*®f£ 
HL OK 

•e^vpt^-rs CS4 5) . 

**^*yi*GK«&aF*i* (S4 6) . 
[0 10 4] rtfflS/^©^JSa^*CPU^+y^ 

a*U sl©©*^**©*^*!^-^'*-*^ 

^Ffry^traOTS (S4 7) . 

[0 1 0 5] W&i£tvttTYVXto&**» fcftfc&v^ 
SK©1§£» (S4iNo), *Wf+*#iry^aJWI 

8 , S 4 9 ) . #tfS* 3 1 ©Jg£»C©SfiiU:©** y * 
ft v \ JWfi* 5 1 fiW©*§&l*«t3&& 3 e-tj^xo-c* 

WJ8^«:SEKrrS (S5 2, S5 4) . 
liO©ig£fcfcC P U©#w U K&Sr©^*^ 

^5©T-fcffi>W-^i^*l'CR«:58fTLTSrr 

fco-C«L**rtS (S5 0, S5 2) . *tfB**M*fc 
[0 10 6] CPU^^^^U©**®*^^ M 

3g£1-s (S5 1) . 
[0 10 7] @i 3WJW/<^J**MWBWWtil/RMK: 

m-^^wm^xf^v^wsm^ nam?* 

q=yfc}fo3£fc©*§£» (S6lYes), 

frrs (s 6 2) . c©tfrfi&&*ajucR i *«ff&*>n 

5 (S6 3, S6 5) Km\ CPU^yfa/*'J 

HiSSSnS (S6 4) . 

[0 l 0 8] Mfe^tu^T Kl'*0>£** , J *:J*fc*^ 
gt£©J§£»£ (S6 INo) , 3tft6t6*ty>a«i 



6, S6 7) . *i®*Sl<0®^liiOStg±<0#^y-> 

I 4WWr%frT6 (S7D. ttJS*SM*/diO 

£)5§£[^ C PU©#+y **** y t:»i*^S 
i-$©T'ftS^*K3l#g&^bCR I t«Bbtiff 
©tt*#*y*»**y*M0Wli1-fc#fc» 

(S 6 8 ) . 'WywUUfctttti^* V fcftiboTI&fcrc 
cft*f& (S70), cpu^yfa^^ywRll 

(S6 9, S7 2) . 

[0109] ai 4t$^j<x±a>mto<tm& i nvk: 

JttS#*^fiP4&^+y>3.#affllfiPl 7<DSfrftsfc 
1, S8 2) . Aff/^RftSMlMC I fcf&ff U C 

putD^w^^^uc^sftftxyhy «r^aKtr« 
iv (ss 3) . cpu^^^^y©**!^ #?frw 

^istg©^^^*^^* 0 ^®^ (S 

8 4) . 

[0 110] ^tf/V^JtfDfcfcRl/WBfcafUCtt. ± 

[0 111] MS%fflV>T*llli!S0!l<O8M¥«>0y«: 

$fe8l©0x fcfcl 6 ii&tr&S 

[0 112] ya-fey-9-StRPB. 1*7 Kl^OxOOOO 0 
ooo *»?>0x03ff ffff fl^^yM. yn-fey 

•tf^KPB. ttTP 1^0x0400 0000 *»f>0x07ff ffff 

©i^yM. fem>> ^n-t^y-SKPB. »7HW 

X0x0800 0000 *>&0x0bff ffff <0^^)Ut 
•h. yn-fey-JMHRPB. »7KU7.0x0c00 0000 

oxofff ffff o^»*yNt tiitto, 
[0 113] THi/^oxOOOO looo o**y^3-7-f "y 

[0 114] 7 b* ^0x0400 2000 10^7^7^ > 
liyo-ty-9-SiKPBi ©^=EyM» 
■tey-9-StePB. ©#*y^aj«*yci »KnE-t?# 

sWSJiP-C&So 
to 1 1 5] @i ettyp-feylMtKPB. ©CPU 

^7 (CPU. ) **7K U5WW000 lOOOfe^AtUL/ (D 
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*9i/aC. teSfcWtil/^fcjS-l/ (2) , yn*y 

■re (3) . yp-t^^sffiPB. ©iias^^^u 

MTag. l*W&P-OifeS©"C\ #*rA*SB^©7*-fe 
JJM*fft>-T (5) , ^D-lr^^KPB. (D^=eUM 
. fc&**UC (6) **y>aC. KgMSU CPU 

(cpu. ) Km*W£rtz> (8) . 

(0 116] ^o-fe^glSPBo ©^yS'a^y 
c. fc^yS/ajRJ&jr^^yCTag. |*!*JBE£>B 
(4) (7) . 0*. ^D-ty-9-^RPB. ©C 
PU (CPU. ) *M*K»tiiUfc¥+3'S>aCt fcfc 

{0 117] 01 7tt£©tt»*&:7D"fe3rWilR pB 
. ©CPU (CPU. ) **TKl'*Q»D0OO 1000 ^£ 
(1) fcS©»ff«:^U-CV>S. 7P*V 
•9-gtgPB. (D^yS/aC. f*S£i£Afcy 
U (2) , Mff/^B. K7*-te*"*"*£fctt<» 4*® 
fcMcaHFT* (3) . JStf*. *-yy5/a.c. *>fciav^ 
tB«*iS*-e. yu-feylNtlBPB. ©CPU (CPU 

t »;>>aC. fcfcybU lW<*B. ic»#**t?«ev* 

(4) . i©»^ PI-^hC^flf^RI^&^^S 
aSPSo (D^+y^3.!WS^^CTag<>f*WSE©** 

[0 118] 01 8te^D-fcyif-g&PB. ©CPU 
(CPU. ) F 1^*0x0400 2000ftK*WtiU CD 
^^t©S6fP%3SL/t:v^„ ^D-t'J'-tMSKPB. ©* 
tjiJ/aC. t*n*ffil/3*ft&£l' (2) , ^BtV 
■y-g&PB. ffliW/^Bi fc#=&K*HJ U C R 
•fa (3) . c©7Fl'*tt:7cH:y-9-atRPB. ©± 

RSfcffifrl"* (4) . 

[0 119] yp-fe^lfiKPBi *»&pb« 
* S B±©#*r£fcMtSUR S %mTSM^4§&&1"3** 
^D-fey-y-^gPB. *^PB. fcfcfrvyS'atttt*^ 
CTag, , CTag, i>M88b#3& I &©"CKrf¥fcl$7"3"5 

(5) . ^n-fey-9-SKPB. tti»**wfe7Hl/^«) 

®E^©T-e©rtaj/^B» ^^m^th^cR^mf 

L/ (6) , ^^UMi i^-t'V^H >©ffifc#f& 
t* (7). C©t#^D-t^-9-S«PB. ©CPU* 

^SC^td (8) . yn-try-9-SfcPB. 
©#-V^^^ttlS^^CTa& t»«®s^ ±aan^^ 
MTag, \3m&G\zmZ-tZ> (8) . 
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[0 12 0] BW^atlfc**?^?-* 24*##><* 
S Bfert-LT:/n-fe»y*eEPB. K«*&£*v5 

(9) . Cl©fc£^^*SB©#?&}g^;fcfc*rfti& 
*LW*. yp-fcy-y-SfcPB. O^yfaWU* 
^CTagb «#yBfcSK.St5£b (10), Wfr^Bi 
Ei«dte^^ft«5*l'&**& C PU=¥* yi/aC 
. K#tyJ/a5'f>0»t«9t6 (H). CPU 
=**^>aC. tttfUSSt&U (12), CfflCPU# 

^y>3.c. *»5>cpu (cpu. ) 
y<7 v©<i*^m*ns (13). 

[o 1 2 1] @i 9&, coitttSA^^D-feyy-aaRP 

B. ©CPU (CPU. ) ifiTY ^0x0400 2000 
&tt*fcfto& (1) ^©Sfrftft^bTV^S. 7P* 

yU-g&PBo o^ty^Ct tests' bftiS^l' 

(2) . rtffli^*K»ftg#C I feftffrS (3) . 
yp-by-y-gtKPB. ©#*r©IffiS. JilU-SK±© 
^=EUM. ©7H^T-«:VN©-t*, JW^SBK* 
SWfcS&UNVfcfBfT-tS (4) . 
[0 12 2] yn-ty-9-iSEPBi *»f>PB. 
.a? * S B±©$8#rffcg# I N V*%X9ffi*ffl8r?*>* i * 
^D-fey^StRPB. *>f>PB. li&+Vi'x&K&# 
CTag, . CTag, x^S&frfftH I &©T?SW^ i fe$£T'3"«& 

(5) . T'p-by-y-SKPB. fcfc*-yy^3JWft*^c 
Tag. **RffiS!5:©-t?«aMbS#CI4rtaP/^BiH 
fc)£t& (6) . ^P-ty-9-StRPB. OCPU^y 
J/aC. »iC©i«WbS2 C I Cj:oTtt»* I 
U (7) . ^^vfaJWl^^CTagk tiiRJfilW^ 
•TS (8) *S, ifaH^^Tag. ©«®liG©**X* 
*S. :/P-tey*IH£PBi ©MWb*^7-fSi:yp 

MtrjS^b (9) , CPU*lry^aCo ©KJSfcMlw 
®^LX (10) ^tfJ'aC. Hj^tSS^Ji**^ 
jfctlS (1 1) . 
[0 12 3] 02O&, d©4ttS*»e>^P^'>-9-StRP 
Bi ©CPU (CPUi ) **7K ^0x0400 2000 t^iE 
*aib4ff^/c (1) fct©«rf¥«:^b-CV>S. ^P-t 

b (2) , A»/^Bi ic^siE^ail/CR'fefKJi-s 

(3) . yp-t^-y-^SPB. cD^fr^apsi ttRi— 

40 ££©£** 'J M. ©7H^T-I**** 1 , ^1^^ 
MTag. «WW t G"e**©"C£** , J M ©7^-fe^. 

(4) 4:PKf^^A7.SBtrt^^*aiURStf6 

trts (4) o 

[0 124] yP-ty-y-^SPB. tPB. *>P>PB. 

f*^^ s B±©^&is*mu r s ^wam^wb 

^P-fe^-y-SKPBt *»f>PB» fcttMryS'a 
WS^t/CTagt , CTag» *^ga«JS I ^©"USSfP* 
(6) . ^P^ry^SKPB. tt*^ryS/a« 
JSdr^CTag. *tK/fiMi&(D-Cg*»-^A-rS (6) . 
SO -cDBS^C^P-byy-^PB. ©^^eyivL ©7^ 
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-t*f±tpE?r3n£ (7) . :/ofcy^g&PB 0 ©£=fr 
TOSPS. {iiW^Bo K#?fr$*{ttUCR4§8fTU 

(8) . CPU^Yy^Cc *^^^ % >3-5-f 
tt&RUUtt". d©#*f§2A*bCRKJ:oTCPU=¥ 

J&*^CTag. feTOOirS^"T6 (10) . 
[0 12 5] ©#3rff8fiBS. li 

^f,*l/cfit«:I^P/^B. Hig-r^^ JO 
Jg*yCTa© ©**J84S«I!£-tS (11). ^O* 
y-MMRPBi fflCPU^-tyS'a.Ci fi. i^^UM 
. ©*vHrtr«#<> ^^®SPS, *Wt5^t 

eS+^ r >aC. {imUi^-e«JS«:S^12^L/ (1 
2) ifflCPU+tfS'aCi *>G>CPU (CPUi ) 

c**y3/a?4>0tf**W3*t* (i3). $kt<o 
Bo -gg&m*** &&©*§***£ift£ tv 

to l 2 6] 02 Hi. z.omm^n^v^WS.^ 

B. ©CPU (CPU. ) A«7K ^0x0400 2000 KK 
*illU«:fT^fe (1) hSOWfMr^^tVN*. ^D* 
y-y-gtRPBa <D3r-Y ^^/3.C» tei&Wti 

b (2) . lW<*Bt ti^^^ajucRSfefTi-s 
(3) . TtHzylHfilRPBt ©JSfr^HaBS* 

jfittft)£*%UMt ©TK^TN&vvD-e. £*A*S 

BK^aMIWWHl/R Staff"** (4) . 
[0 127} ^O-fe'VlJ-gtSPBo *>&PB. fcPB. 

■**jW. :/n-tey?tfll8PBi tt#*v$':tfWW^c 

Tag. *^5W^ffiI*<0-e96fP«:«57i-S (5) . ~?U 

feature-, i^tw ©7^**fe*f5fc«f>fcrt8P 

/SJXB. *r«^*mUCR«:fSfri-S (6) . ^D-fe 

*«H?**Ktf*"** (7) . sdaarcTn-feyit* 

«PB. Mi OT^-t^fcM , W** 1 * 

(8) . :/n-fesrMHRPB. ©^sfr^aSSo ttrtSP 
/^B. ^^^*bl^CR«:f&fTu . CPU**?* 4 

3.c. a********* yvMzmto* (8) . ^ 

D-te^UKPB. (D^^iaPS. tt«*llJ**Wfe* 

[oi2 8] yn-feyu-^gPB. ©#?fmasss. I£ 

tt5r^CTa» ©ttJS* S £8fF*« (9) . 7n-fey 
"9-gfiPB* ©CPU3f*y>J.Ct tt, Wffi/^B« 

cjss nt±m u iiA-c-j^fiS* s K8t£** ( 1 
0) . CGXBIi^nirytJ-gtePB, ©£**r'JM. © 
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UvHETCfeSam, yi*-g®P Bo T-tT^n^cS 

PBo HPB. (0|B-C*^y^affl©-a«feAWc*l 
S. 

[0 12 9] 02 2tt:/n-fc'Vtf-S&PBo ©CPU 
(CPU. ) Jt* 7 H 1^^.0x0000 lQOOK^UT. 
■fey-frSSKPBi ±ffl#-\r5/S/3.^ j eyCi **3.©7K 

£PB. ±©** »JCi RfflTHI/^ 

(1) fct©SM^«^UTv>S. 
■by-^SKPBo ©#+^5/3.^=61) Co fi#tii*.5 
(2) , rtgp/^B. KfiMffitl*tBl/CR I 
fcfBfJ-** (3) . iOTH^tt^o-fe^iSKPB 

7D-fey»*-gKPB. ±©±KS*;5<MTagQ ©*<-*# 
#l«e*^W!|G-e&S©-C\ 3©^D-ty^S*SPB. 

<v ©*#waaps. h&^um. kt***-** (4) 

(4) . 

[0130] ^n-ty-^SSPBi *^pb. »^«r^ 
7. S B±©gMl!^*tfibRM«:^TSM^«:llji&-tS*J 
7B-fe«/-9-gtePB» tt^-v-y^o^JS^^CTag. 

«iwai*fl!yc»H»*iiT-r* (5) . -?u*w& 

«PBi fi#^y^n*yH^^CTag. *5W804:©T' 
*OlW^B. t-SMtfiSI*tfJL/CR I «:l§?fi-Si:^ 
fc» ^^SB^P.©S*^Xb (6) . zfuMv 

(7) ^n-ty-y-SRPB. _t©=¥*^> a* 

^.SBfr^m^n*. ^D-feyD-SKPB. Ji^-vy 
->^-WS<57^CTagx *l!|«SSJfe©-C-t©rtS^^B. 
t«SjarfbH*C I fefBff-fS (6) . 
[0 13 1] CtUw«tU. ^ti-tylMSKPBi 
y^l'jC. I*W8«:H^^U (7) . 7n*y 
■9-StRPBt ©^•■yy^>3.^ ; EUCi fet^B* I 

u-c (7) . attT^^o+^y^^-otiaMb 

40 -TS. i*iKflH<\ ^a-by-^StRPB. o^y^a 
iKH^CTag. ttt®H«l> (8) . yn*y^ 

(8) . 

[0 13 2] yn-t^-9-SKPB. AtfPB. ©S«Wb 

imj-t* £ ^D-t V*iMRP Bo ©* -V y 

JSPU»TS (9) . ^Vfa>»*yc. 
©)R®*^®M^^L (10) „ ^r>^=E^C 
. tr^UXSSii** 5 ^*)*^ (ID. 
^ [0 13 3] ^fK8©02Hffe0!I©^^St«*^ ; e 
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[0 13 4] z.<m2$mmi3±3s&imBs&}K*s^t 

So 

[0 13 5] 4&ftMKtft v Cl*. «^^6fiH^ 

[0 13 6] *s7o*y-y-g«iLt©CPU l^lPl^R 

i^M>t«ffu #-vy>^=E'; 2T'^*mo5^*5 

y 2 &Z0>T Y v^co^xoM.^-^x\ z.o> 
[oi3 7] jja^i^s^JT'fi, ctDck-s^m^-efe 

[0 13 8] cncttU-C ^cD^2^J5^-eii tfA 
[0 13 9] COiiJaRHfffPllOWK*^^*^ - 

V [°oi4o] si-c. «£*n&7Ki'** s * , JS'c& 
Stttci*. 2 tfffiftvM t 0mx#rW 

=ey 2©**y^^fcMtf80ir$n. rt-Afcfi^k 

[0 14 1] t£oT. dMryS/a**!} Z©*****- 

*y§^^i 2flD«fle^i±JaEi6^*i:<bfet,<Dt 

■f^tooTia2 3^*i:«>^*©i:*y, — 
7 ic £ £ fcfcfctDKffcfc^-CS 2 4K*i «>fct,<o 
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[oi42] x, z.am2mjmvit+ cpuc^u 

©S&ftfc^-tSBSI 9 ' 1 0O7D- hi. 02 
6, 2 7<DJ:5K:&Hi-5. 

[0 14 3] bp*>. s8\zms-wmmsm<mj 

(S16). &*>ofcS&l*@9, 1 00>mSt. 
S 9 izMtii>K 5 tO^AJS 

W jgstftfcSBS&l/ (S17). CPU**y^aWR««:« 

nociee*-* (s 1 8) <fcSK-ts. ztxswm 
9, io&ntiitc&v\ 

[0 144] JEK* ^/^6±ffl«fnWWBbRSC 
j- HjpW 1 207D- h*@2 8<0^K^E-T 
[0 14 5] fiPt.. S 5 0<D&T\ f|#$ftfc7 YVTs 

am*) STMutai** y tfto^P-tey-WfiR**^ 
7*-fe***S*»fcifcS2l/ (S5 6K *5-Cfctt*xtfE 
itf 1 2fflS#£PI]»f-S 5 1 (3tft*< *$-e*-pfc»* 

(S5 6) . •t-UTS5 2^jiOJ:-5fwi-S 0 3tT, 
J^(ig) l 2 fcMR-CJftv*. 
[0 14 6] 02 9li^D-byy-SKPB. (OCPU 
(CPUo ) i)K yn-fey-lMtKPBi JaO+iryS'a. 

Ltii^mufe^/c (i) z**xwttt*\j'Oi*. 

U5^«rjgiL/ (2) . ftff/^B. tr^t«^*aiUC 
Rfc^fr-rS (3) . ^<OTHUXfi^D-byy-^«P 

jW. croyP-fef-y-StRPBo JiO^iatS^^MTagb 

«pb. o^siaps. i*±^^yM» kt&*x+ 

6 (4) iW/^SBK«W»*mORStfB 

frf* (4) . 
[0 14 7] T'D-fey-y-StRPB. *>fcPB, 
40 7.SB±®##ll^l/RSS:^TSM^S:§ISai-** ? . 
yo-by-b-StePBt fcPB. fi*-yy>a.iRffli^^C 

Tag. , CTag, imtMlWf&Ult*!*'?'** 
( 5 ) . yn-te v -9-^tRP B. -V y ^aJRtt* 

Tag. i)*#sm%i<ox\ ^©rta^^?.B. t^gm^ai 

U C R tfKJ^* S B*»b®H*t^A 

U (6) , ^O-t^-9-^PB, ±©=¥-\r^>3.^=&y 

5» [0 14 8] CtUwiy, yn-feflfltKPB. ±032. 
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V c. *»fc^aiO/:Jirr©fiI**fcW>** s 
Bfert-U-tyD-tryy-gtKPBo (8) . 

*^vS/aJWBf ^*'JCTa» ©** 
yi/ajm# s *M*bS&m&-t& (8) . 
[0 14 9] «C ^D-tr^-y-StttPB. fciSWCl*. 

'J CTa& ©** yS/aJfcJS** 

tyJ/a^'JC (10) . 

yS/a^^UC. ©#*y^3JWB* I**bOC3K*l' 

nC. *»£>CPU (CPU. ) KSBJtrOfiitfiltlJSfrS 
(1 1) . 

[0 15 0] #f»i)l©f3 3 $mffl<QD%&& * * 

[0151] 3 gwji^jjasi i 

yi/a#m*M. E, S, I ©4tW8M~BI£.U ttJBO 

[0 15 2] 3aR©HI*T3*^iry5'a#»tt2aBBl 
©tiV b'C«B«*l*fcO !3 lMryS'aJWMR* 2©rtif8t 

y *3#Ji* 4!fcJBK:R5&t* ^t^iU y 
*:tfKB*iWi 2^iry^33Wlld'^*y 2 4© 

[0 15 3] 4«fc£»*«-3fc*lr , !'5' 3 -* 
H^CS^f^nS^ bTfiBerkeley^nSfc 1 1 1 inois;&5£© 2 

mistz*,<D£\si:Wmt&. (IU BerkeleyjHiSfcJS^ 

[0 1 54] IlliMi«fr*T?tt±**y 3KV^«>*» 
7^f-f«^^ -tUi. £^y3©# 

;:©*aii&K«kttf£ ^Afc*?^**^ 3 -'** 

[0 15 5] ft^t, **rtPII»40*iry^3«tt* 

y 2 40>WKWtta4M)^O'ty'^«fcfc®* 

> * y /v©7*-fe*©B»-«J3E® 7 * t <t>fcfc©K 
g&±:©;i- * =E »J /^©7*-feX©EK~l*±IBH 8 C £ 

[0 156] 03 2Ji^D-feyy-^RPBi ©CPU 
(CPU. ) ** ^n-bytHRPB. ±«»¥*yf a 
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TD-feytHStRPBi ©^W^a^DO 

(2) . rtff/^B, K#*H*tfSlC 
RfcSWftS (3) . croTHl/^tt^P-bf^lSIKP 
B. ±0£j<%yMi fcfJfJ£Tbtt/ct.©T-»i&V^© 

SBK:^*^*tfit'RS*fMfi-S (4) o 
[0 157] ^D-fcyU-gffiPBo ilPB* *>fcPB« 
S B±©##^Wfc L R S ^aXSiW^ 
-fS** ^D-t-y-b-^KPBt i:PB, tttp-vvS'a** 
tt^^CTasi , CTag, I «COt!Wtll 

71-6 (5) . yn-fey-^StRPB. fc&iryS'attn 

©7FW*«#"*S'3'»9-fJ'*R*tlrt" (6) 

fc, |**/<*B. ©flA»S*fcBttl/t (6) £©* 

'J C. y 3/=uWM:M*>& S WS. 

[0 15 8] dftK«fcy:/EHry-ifglKPB. ±<Di^ 
%yKb ©7*-fe** s 1'itTSns (7) fcftfc. <¥*y 

TS^MUi^*^*V SB** 

#bas4P*^G»r»-rs (7) . 

[0 15 9] ^n-fey-iMMRPBi l-fc % v>-cfi. 
i^si^b (8) . «*r^sB*^i/t«ai* 

Iwb^-fS (9) o iO^lrV^aCi *^CPU (C 

PUi ) tiB9f©fiS*%t^tB^HSo 
[0 16 0] 03 3fiyP-tyy-«tRPB. ©CPU 
(CPU. ) * J , ^D-feviNtKPB. ±®#^ys/a 

y^eyc. -r-H»f$*iTv>s7H ^oxoooo 1000 k» 
^a-fey-y-^KPB. ©^-j/^^yc. 

(2) » i*»/<*Bi JiSMBs^WiiOC 
RI*«M5i-6 (3) . i©7Hl/^at'^ii 

^ pb. ±0^*yMifc«ya"r5»nfc'b«tH*«cv^ 

©-e. ya-teylMtKPBi ay^His, f*^^^ 
7.SBtI^flfi0^aiURM«:^fi-6 (4) . 

[0 16 1] ^D-ty-y-^PB. kPB. *^PB» 
tt&KX* S B±©gMt6M*aiURM%atgM^S:liJ& 
•tSAl ya-fey-y-SKPB. fcPB, 
JB;Jr^CTag» , CTag. I «C©t?8W^«:»l 

7-T6 (5) . yotytSISPB. tt^Y^f 3«« 
iJf^CTag. *SbUSM4:©-C% -£©PW<-XB. 

^ajLCR i «%ff i/c ^f^^yc *»f> 
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^ f*jffi^Bo (Dftxmmtmi^-c (6) , 
**yy*-fe*fcfl*f*. i©«f. ^y^^y 

[0 16 2] c*ur«kU, ^D-tyWfiKPBt _W>£ 
*=eyM» ©7******»r3ns (7) mi 

|*&V\ 3.<DB&6-C\ #*y$/aJ|*»*^ j eyCTag 

%umtb» «*?w«ifeP*»e»awww-« (7) . 

[0 16 3] fcfc. yo-fev-IMHRPBi KBwctt. 

yS/itttt*^** U CTag. aqp-y? fa**** 
I*»feMK»l/ (8) . #ttrtXSBftrtl/C«&S 

KSHPf* (9) o Z.<D*Wi'a.Cx IS»1/CCPU 
(CPU. ) 

{0 16 4] |23 4li^D-ty-9-SKPBi ©CPU 
(CPU, ) ** ^n-tey-MMRPB. iffl^r>i 
j( % y Ci Sit"CV A S T F U-XOxOOOO 1000 |Z# 

UTffi»lUb^/c: (1) kS©»fl»**l/CV**. 
:/EI-fcy9-gtRPBi O^V^'B'JCi fct^ai 
U^fc&db (2) . rtSP/^B, fcJHfltfWUl/C 
RfcfftrtS (3) . z.a>7YU7^fu^y^mRP 

B« UM. K«UStfe*l^*.©'efcMEVNO 

S BI'^&i^dlURS'fefStH-S (4) . 
[0 16 6] ^D-tyb-litSPB. A»f>PB, *PB, 
S B±(D^^*mUR S ft ATttfttlBtt 
7D*y*lSKPB. fcC©**?**?^ 

J#/c*^©1?SM^«:«l7-rS (5) . ^n-fe^-^SKP 
cortffl^^t'^W^^HJbC R fcfetrUT (6) , 

y t/=L* =e y c i©r h w*©®iw>tefci£*sfc 

^aJKJS^t/CTag. t^tfi'aWlftMHSWI 
(7) . *l/C, SB ft* 

uT*A«aWtf;ui»fc#fc^****E p b. 

tr$gS££n6 (7) . 
[0 16 6] yn-feyifSISPB. &**y*a$M* 

tf}URS^»*^l/«cv\ 
[0 16 7] fcfc. ^nir^ifSffiPBj 

^*yc Tag. **** y S^attttft 

i *Hbsi::3g#-fS C8) *«. Ta-tvlrtSKPB. © 
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I©**T*4>S (8) . 

[0168] *ux, *«^SB*/M/T«aata*wfe 

i-5 (9) . IC^+yJ/aCi *»£>CPU (CP 
U. ) KgJ&r©®*^****''*. 

[o i 6 93 -jfc ^D-t^-9-SKPBo -efct 
'JM. fc#«isbhrc (9) . stuu&sawcs*, 

[0170] *mi<m*mmo>m#&* : z 
[01713 ;l©sm gaiwwttJaB® i mmu^ ^ 

btvcvss**5*\ ffllt>fi&©:/P-tr '•y-y-Sfei.^M^S 
**Gq£t5*S*\ fc;*t18fafc» {&©:/o-try-*&& 
_h©^ Y'V^a-^* y **fc©7^*©W&S*-J&ll*.S £ 

[0 17 2] ^<D^®1^1l4flli*m*^D*-i'-9-SK 

±fcwe**jws**ft«rf*®^***i*>' ^*y 

[0173] ccDj6An®t^^-rtv Ma*»**6 
^ffiS&^n. wsr^8±fc«*ni/WB*9Sff**i 

[0 17 4] ^.CD^4^5S^JT'fi, ^IE1S^^ 

^=ey 2 7ajjn.Tfl)3!W8P, g, A©vvf*i*>fe8iy 
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